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Ung dung phwong phap bé mat dap &ng (RSM) trong

t6i wu héa cong thirc vién nén Febuxostat dap thang
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Tréin Anh Vi, V6 Thi Bich Ngoc' va Pham Cénh Em™’
"Trwong Pai hoc Quéc té Hdéng Bang
’Bénh vién Nhi déng thanh phé

TOM TAT
Febuxostat lad mdt chdt tre ché xanthin oxidase mdi, manh, diing dwong uéng, khéng purin, dwoc sir dung
dé diéu tri bénh gout va bénh gout tophi tién trién. Bén canh dd, phurong phdp nén truc tiép duoc st dung
do quy trinh sGn xudt don gian va kinh té€ hon. Muc dich cua nghién ciru ndy ld phdt trién mét céng thire nén
true tiép don gidn va tiét kiém chi phi cho vién nén Febuxostat bang phwrong phdp bé mét ddp wng (RSM).
Céng thure téi wu cho thdi gian tan rd téi thiéu bao gém 54.506% MCC, 3.925% CCS va 1.820% Mg St. Ngoai
ra, céng thire téi wu ddp trng déy di cdc tiéu chudn cia Duoc dién Viét Nam V. Cdc gid tri thue té thu duoc
bang cdch st dung diéu kién téi wu phi hop tét vdi cdc gid tri dw dodn vdi sai s6 phén trdm thép (dudi 1%).
Tém lai, viéc dp dung phwong phdp thiét ké thuc nghiém DOE dé phdt trién thanh céng vién nén Febuxostat,

c6 thé mang lai nhiéu loi thé khdc nhau véi phurong phdp san xudt hiéu qué vé chi phiva don gidn.

Tir khoa: Febuxostat, vién nén, t6i wu héa, RSM, dap thdng

1. DAT VAN DE

Bénh gout (bénh Idng dong tinh thé monosodium
urat - MSU) duoc dac trung bai d6 bdo hoa urat
dich ngoai bao va phan anh théng qua sy tang acid
uric mau vdi néng do urat huyét thanh hodc huyét
twong vuot quéd 6.8 mg/dL (khodng 400 umol/L)
[1]. TAn sudt m&c bénh gout tai cdc nudc gan day cé
dau hiéu gia tang. Kiém soat ndng dé acid uric mau
la mét trong nhitng muc tiéu diéu tri bénh gout.

Febuxostat la thudc (rc ché& chon loc men xanthin
oxidase thé hé mdi, khdng nhan purin, dugc Cuc
quan ly duwgc pham va thuc pham Hoa Ky (FDA) cap
phép Iru hanh tir nam 2009 [2]. Febuxostat dugc
chi dinh dé diéu tri chirng tang acid uric mau man
tinh & bénh nhan bi bénh gout va khéng duoc
khuyén cao dé diéu tri tdng acid uric mau khéng c6
triéu chirng [2]. Ngoai ra, Febuxostat con |a thudc
du phong va diéu tritdng acid uric mau & ngudi ldn
dang hoa tri liéu cho céc bénh ac tinh vé mau cé
nguy co trung binh dén cao cta héi chirng di can
khéi u. V& mat co ché, Febuxostat (rc ché& chon loc
xanthin oxidase - enzym déng vai trd chuyén hda
hypoxanthin thanh xanthin dé tao ra acid uric, do
d6 1am gidm ndng d6 acid uric. O ndng dé diéu tri,
Febuxostat khong trc ché cac enzym khac tham gia
vao qua trinh téng hop purin va pyrimidin [3].
Ngoai ra, Febuxostat dugc chi dinh diéu tri ha acid
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uric mau khi bénh nhan di &ng vdi Allopurinol.
Hién nay, viéc sir dung Febuxostat trén lam sang
van con thap vi gid thanh cta thudc nay cao hon
nhiéu so vdiAllopurinol.

Dap thang (direct compression) 1a phuong phép
dap vién khong qua cong doan tao hat. Do dé,
phuong phap nay cé thé tiét kiem dugc mat bang
san xudt va thoi gian, dong thoi trdnh duwoc tac
déng clia d6 4m va nhiét t&i dwoc chat. Mic khéc,
phuong phap dap thang cé nhiéu vu diém nhu:
Han ché& nhiém chéo va hao hut san pham, téc do
phdng thich dugc chat it thay ddi theo thoi gian
bdo quan, tang d6 6n dinh cho san pham, it gdy hv
hong duocchat, 4p dung dwoc cho cd cdc hoat chat
dé bi phan hay bi nhiét va 4m hay nhay cam véi
dung mdi, dac biét |a tiét kiém va don gian hon vé
GMP (thuc hanh san xuat thudc tét) [4]. Hon nita,
t8i wu hda thdng qua mé hinh tdm phirc hop (CCD)
két hgp phuong phap bé mat dap ing (RSM) giup
du doan chinh xac hon diéu kién t6i wu san xuat
vién nén Febuxostat dap thang. Tat cd diéu nay sé
gop phan gidm gid thanh thudc sdn xuat, tir d6
giam gang nang vé chi phi diéu tri cho bénh nhan
gout. Do vay, muc dich cGa nghién ctru nay la téi vu
hoéa thanh phan cong thirc vién nén dap thang cia
thudc Febuxostat dé gép phan tiét kiém chi phi va
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ha gid thanh san pham. Tir d6 gitip Bac siva Dugc st
phd bd rao can vé chiphisir dung Febuxostat dé lya
chon thuéc phu hop véi tinh trang bénh va kinh té
clabénhnhan.

2.NGUYEN LIEU VAPHUO'NG PHAP NGHIEN CU'U
2.1. Héa chat va thiét bi nghién ctru

Duwoc chat Febuxostat va tad duwoc (cellulose vi tinh
thé - MCC/Avicel PH102, natri croscarmellose -
CCS, magnesi stearat - Mg St.) c6 ngudn goéc tir
Trung Qudc vai dé tinh khiét cao (pharmacy grade)
va dat tiéu chuan chat lvgng cta Duoc dién Viét
NamV [5].

Cac thiét bj chinh duwgc s&r dung trong nghién ctru
bao gdm: can phan tich Shimadzu (Nhéat), may do
do6 clrng va d6 day PTB 331E (Pharmatest, Birc),
may do do rd PTZ S/DIST3 (Pharmatest, Dirc), may
do d6é mai mon PTF E/ER (Pharmatest, Dlrc) va may
dap vién xoay tron 6 chay (SBTP, Shree Bhagwati,
Machtech, An Do).

2.2. Phwong phap nghién ctru

2.2.1. Phworng phdp ddp vién nén

Vién nén Febuxostat duwoc bao ché bing phuong
phap dap thang. Duoc chat Febuxostat, td duoc
siéu ra (CCS) va td dugc don (MCC) dugc tron ban
dau bang may tron da nang (Viét Nam) véi dau tron
hinh chi* nhat cé canh khudy & téc do 100
vong/phut trong 2 phut. Sau d6, bd sung ta duoc
tron béng (Mg. St.) va tién hanh tron hoan tat bang
may trén da nang (Pharmatest, Hainburg, Birc) voi
dau tron lap phwong & t6c dd 120 vong/phut trong
3 phat. Cudi cung, bt dugc nén thanh vién bang
mdy dap vién xoay tron 6 chay (SBTP, Shree
Bhagwati, An D&) v&i chay hinh vién tron (8 mm),
téc d6 quay mam & mirc 3-4 va toc dd quay cla ban
phan phdi & mirc 2-3.

2.2.2. Ddnh gid théng sé bét

Cac th&r nghiém vi lvgng cla bot dwoc danh gid
bao gdm ty trong khéi, ty trong riéng hat (tapped
density), chi s& Hausner, chi sd nén, dac tinh dong
chay (gdc nghi) va sy hao hut khi sdy khé [4].

2.2.3.Ddnh gid théng sé vién

Céc thong s6 cla vién nén Febuxostat dap thang
duoc xac dinh bao gobm: D6 dong déu khéi lwong,
d6 day, do cirng, d6 mai mon va do ra theo huwdng
dan va tiéu chuin cla Duoc dién Viét Nam V véi
cac thiét bi chuyén dung (cin phan tich Shimadzu,
may do d6 cirng va d6 day PTB 331E, mady do d6 ra
PTZS/DIST3 vamay do dd maimon PTFE/ER) [5].

2.2.4.Bdnh gid ham lworng thuée

Can 20 vién va nghién thanh bt bang cdi thuy tinh.
Luong bot tuong duong véi 40 mg Febuxostat duoc
can chinh xac va chuyén vao binh dinh mirc 100 mL.
Methanol duoc thém dén 100 mL va lac k§. Dung
dich duoc loc qua mang loc 0.45 pm. Sau d6, chuyén
1 mL dung dich géc vao binh dinh mirc 100 mL khéc,
thém methanol dén vach va Iac déu. Do hap thu cla
dung dich dwoc do & A, = 314 nm bang mdy quang
phé UV-Vis (Shimadzu 1800, Kyoto, Nhat Ban) [6].
Ham luvgng Febuxostat dugc tinh todn bang cach sir
dung phuong trinh dudng chuan duoc xac dinh bai
nghién cltu nay nhu sau: y = 0.0516x + 0.014 (R’ =
0.9964, x: ndng dd pug/mL, y: dd hap thu).

2.2.5. Téi wu héa céng thirc vién nén

DE thu duoc vién nén Febuxostat dap thang tdi wu,
20 cong thirc khac nhau (N =2+ 2k +6=20vdik =3,
k 13 s6 bién doc 1ap) dugrc thiét ké bang cach str dung
mot thiét k& tdm phurc hop (CCD, central composite
design). Cellulose vi tinh thé (MCC), natri
croscarmellose (CCS) va magnesi stearat (Mg St.)
dugc sir dung lam cac bién déc 1ap. Céac bién phu
thudc duoc do lwong gom dd dong déu khéi lwong
(% thay d6i khéi lwgng), dé cirng (N), d& mai mon
(%), d6 ra (phut) va ham lugng thudc (%). Théng qua
tham khao céc nghién clru tuong ty va khao sat so
bd & giai doan tién nghién clru, khoang bién thién va
murc bién d&i cta 3 bién déc 1ap & 5 mirc (-a, -1, 0,
+1, +a) dwoc thé hién trong Bang 1. Thanh phan cla
mdi cdng thirc vien nén dwoc thé hién & Bang 2.

M6 hinh théng ké biéu dién sy phu thudc clia céc
tinh chat vién nén Febuxostat dap thang vao cac
bién doc |ap dwoc ma hda la mot phuong trinh da
thirc bac haicé dang nhu sau:

k-1

i

k k k
Y =by+ Z bX, + Zb”x? + Z Z byXiX; +e
i=1 i=1 i

Trong do: Y - Théng s6 vién nén Febuxostat dép thang, X, X, - Bién déc Iap, b, - Hé s6 héi quy béc 0, b,- Hé s6
héi quy bdc 1 mé td anh hudng cda X, vdi Y, b, - Hé s6 h6i quy bdc 2 mé td dnh hu'éng cua X, vdi Y, b, - Hé s6
twong tdcgitraivaj, k- S6 bién décldp, e - Sai s6 ngdu nhién.
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Bang 1. Xac dinh khoang bién thién va mirc bién ddi cla cac bién déc lap

. L . Mtrc nghién ctru
Bién Ky hiéu Pon vi
-al -1 0 +1 +a
MCC X1 % wt/wt 33.18 40 50 60 66.82
CCs X2 % wt/wt 0.64 2 4 6 7.36
Mg St. X3 % wt/wt 0.66 1 1.5 2 2.34

a=2"=1.68179vdik =3, MCC- cellulose vi tinh thé, CCS - natri croscarmellose, Mg. St. - magnesi stearat.

Cac hé s6 hoi quy bac 0, bac hai va tuong tac cla
md hinh da thirc bac hai dugc tinh todn bang phan
mém Design Expert 12 v&i phuwong phdp RSM. Chat
lwgng cia md hinh da thirc thé hién qua hé s R,
wnn V@ phan tich phwong sai ANOVA (analysis of

variance). Tinh cé y nghia cta hé sé hdi quy dugc
xac dinh qua kiém dinh t va tinh ¢ nghia théng ké
duogc xac dinh qua kiém dinh F. Ngoai ra, 6 thi
nghiém & tam dé kiém dinh dd 13p lai cda thi
nghiém (lack-of-fit).

Bang 2. Cc cdng thirc cla vién nén Febuxostat trong thiét ké RSM

Cong MCC (mg) CSS Mg St. Febu Lactose Tong khdi lwong vién
thure (mg) (mg) (mg) (mg) (mg)
F1 80 4 2 40 74 200
F2 120 4 2 40 34 200
F3 80 12 2 40 66 200
F4 120 12 2 40 26 200
F5 80 4 4 40 72 200
F6 120 4 4 40 32 200
F7 80 12 4 40 64 200
F8 120 12 4 40 24 200
FO 66.36 8 3 40 82.64 200
F10 133.64 8 3 40 15.36 200
F11 100 1.27 3 40 55.73 200
F12 100 14.73 3 40 42.27 200
F13 100 8 1.32 40 50.68 200
F14 100 8 4.68 40 47.32 200
F15 100 8 3 40 49 200
F16 100 8 3 40 49 200
F17 100 8 3 40 49 200
F18 100 8 3 40 49 200
F19 100 8 3 40 49 200
F20 100 8 3 40 49 200

Febu - Febuxostat

3.KET QUA VA BAN LUAN

Cellulose vi tinh thé (MCC) dwoc sir dung rong rai
trong duwoc pham vdi céng dung 1a td dwoc don
trong cdng thirc vién nén va vién nang & ty [énéng
do6 20-90% wt/wt. Magnesi stearat (Mg St.) duwoc
str dung lam ta dwoc tron bdng trong san xuat vién
nén &ty lé tlr 0.25% dén 5.0% wt/wt. Bén canh do,
natri croscarmellose (CCS) dwoc st dung lam ta
duwoc siéu ra cho vién nang hoac vién nén. CCS co
thé duoc sl dung trong phuong phap dap thang va
xat hat st & ty |é 1én dén 5% [7]. Do d6, MCC 40-
60%, CCS 2-6% va Mg St. 1-2% dwoc st dung dé téi
wu héa cong thirc vién nén Febuxostat dap thang
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bang phwong phdp RSM théng qua cac khao sét so
b6 & giai doan tién nghién clru.

Sau khi tron ban dau va tron hoan tat dé dong nhat
duogc chat va céc thanh phan ta dugc trong cong
thire thu duoc bot thude Febuxostat. Bot pha tron
(blend powder) tir 20 cdng thirc thiét ké thuc
nghiém (F1-F20) thé hién céc théng s6 quan trong
nhu sau: ty trong khéi 0.48-0.56 g/cm’, ty trong
rieng hat 0.57-0.65 g/cm’, chi s6 Hausner 1.16-
1.24, chi s6 nén 15.31-19.67%, goéc nghi 23.75-
28.53° va sy hao hut khi sdy kho 1.81-2.32%. Két
qua chi s& Hausner ca bot nam trong khoang
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1.12-1.25 (murc kha-tét), chi s& nén nam trong
khodng 16-20% (murc kha) va géc nghi nam trong
khodng 20-30° (mtrc t&t) d3 chirng minh rang bot
cla cac cdng thirc cd kha nang chay tét. Pay la diéu
can thiét va quan trong dé tao mot vién nén déng
nhat. Hon nira, d6 day cla cac vién nén Febuxostat
ttr 20 cong thirc cling dugc xac dinh véi gid tri nam

trongkhoang2.7-2.8 mm.

Nam dép ¢ng gobm dé déng déu khéi luong (% thay
doi khéi lwgng), do cirng (N), d6 mai mon (%), d6 ra
(phut) va ham lwgng thudc (%) duoc t8i vu hda bang
phuong phap RSM. Két qua cla 5 dap tng tir 20 cong
thirc vién nén Febuxostat duoc trinh bay trong Bang 3.

Bang 3. K&t qua thuc nghiém clia cdc ddp rng trong thiét k&€ RSM

Cong thirc Dé, doéng déu Do cirng | D6 Mmai mon Pora Pora Ham !uqng
khoi lwong (%) (N) (%) (phut) duy doan(%) thuodc (%)
Tiéu chudn® 17.5% >80 N <1% <15 phat <15 phat (85-115)%
F1 1.19 100.6 0.33 9.14 9.16 99.85
F2 0.55 99.9 0.16 7.15 7.13 99.98
F3 1.31 120.5 0.19 13.41 13.59 98.68
F4 0.97 120.4 0.25 11.08 11.12 99.36
F5 1.05 110.3 0.26 13.63 13.55 99.99
F6 1.11 100.9 0.17 8.54 8.33 98.93
F7 0.63 100.9 0.17 13.48 13.46 98.99
F8 1.21 112.7 0.21 7.86 7.81 98.22
Fo 0.52 100.4 0.18 14.32 14.25 97.63
F10 1.2 120.6 0.41 7.66 7.79 99.36
F11 1.28 104.2 0.22 9.83 9.99 98.15
F12 1.17 102.9 0.22 13.38 13.28 99.09
F13 0.69 102.8 0.18 7.93 7.78 99.27
F14 0.99 98.7 0.18 8.48 8.68 99.58
F15 0.88 110.4 0.19 6.51 6.62 99.04
F16 0.64 104.3 0.21 6.77 6.62 99.96
F17 1.36 107.7 0.18 6.68 6.62 98.98
F18 0.96 100.1 0.18 6.54 6.62 99.14
F19 0.71 102.5 0.18 6.81 6.62 99.91
F20 1.08 121.8 0.31 6.39 6.62 98.65

Hinh 1. Biéu d6 dy doan - thuc té va biéu d6 khdi lap phwong (cube) cta d6 ra vién nén Febuxostat
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X,=1.5 X,=4 X, =50
Hinh 2. Két qua anh hudng cla cac cap bién doc 1ap dén dé ra (phut)
(X,: MCCt (%), X,: CCS (%), X,: Mg St. (%))
Bang 4. K&t qua phan tich ANOVA cho md hinh da thirc bac hai
Ngun bién thién Téng binh Bicty | Trung binh binh F 0

phuong do phuong
Dé déng déu khéi lwong
M6 hinh 1.14 9 0.1262 5.66 0.0061
Su khong tuong thich LOF 0.1945 5 0.0389 6.86 0.0272
Do cirng
M6 hinh 993.54 9 110.39 4.95 0.01
Su khéng tuong thich LOF 208.93 5 41.79 14.8 0.0051
D6 mai mon
M6 hinh 0.0579 9 0.0064 3.05 0.0485
Su khong tuong thich LOF 0.0197 5 0.0039 14.06 0.0057
Ham lwong thuéc
M6 hinh 1.77 3 0.5884 1.47 0.2602
Su khong tuong thich LOF 2.25 11 0.2043 0.2458 0.9755
Do rd
M6 hinh 153.93 9 17.1 497.51 < 0.0001
Phan dw 0.3438 10 0.0344
Su khong tuong thich LOF 0.2102 5 0.042 1.57 0.3153
Sai s6 ngau nhién 0.1335 5 0.0267
Téng s6 154.27 19

CV% = 2.0, R? = 0.9978 (Rhizu chinh = 0.9958; Ry doan = 0.9884)

LOF: lack of fit
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Mb hinh todn hoc mé ta méi quan hé gitra do ra (Y)
cUa vién nén Febuxostat vd&i cac bién m3 hda nhu sau:

¥=6.62-1.92X, + 0.9768X, + 0.2676X, - 0.1087X X,
- 0.7988X X, - 1.13X,X, + 1.56", + 1.77°,- 0.5717°,

K&t qua phan tich ANOVA cac md hinh da thirc bac
hai cho thay 3 md hinh gdm dé dong déu khéi lwong
(% thay d6i khai lvgng), d& mai mon (%) va do cing
(N) cé y nghia vai gia tri p < 0.05 nhung sy khong
tuong thich LOF déng ké (p < 0.05). Ngoai ra, ham
luvgng thudc (%) déu thé hién gia tri p cia mé hinh va
LOF I&n hon 0.05. Mac du su khong tuwong thich LOF
cla md hinh ham lugng thudc 13 khéng dang ké (p >
0.05) nhwng mo hinh khéng cé y nghia (p > 0.05). Do
dé, cdc md hinh dé déng déu khéi lwong (% thay doi
khéi lwgng), @& mai mon (%), d6 cing (N) va ham
luwgng thudc (%) khong sir dung cho téi wu hda thanh
phan céng thirc vien nén Febuxostat dap thang.

T4t ca 20 cong thirc vién nén Febuxostat déu thé
hién d6 déng déu khdi lugng, dd mai mon, do cirng
va ham luong thudc trong gidi han cho phép cua
tiéu chuan Duoc dién Viét Nam V (Bang 3). D6 dong
déu khadi lvgng thé hién gia tri nam trong khoang
0.52-1.36% thda tiéu chuan +7.5% d&i vdi vién nén
c6 khéi lvgng 80-250 mg. Do cirng clia cdc vién nén
Febuxostat t6t va déu Ién hon 80 N (trong khoang
98.70-121.80 N), trong khi d& mai mon cla vién
thap nam trong khodng 0.16-0.41% thda tiéu chuan
< 1% khéi lwgng vién nén. Ngoai ra, ham lugng

thu6c nam trong khoang 97.63-99.99% thda tiéu
chuan 85-115% (Duwoc dién Viét Nam V) va 95-
105% (Dugc dién My - USP) d3 chirng minh rang tat
ca cac congthirc vién nén déu thé hién dé déng déu
ham lugng t6t va dat ca tiéu chuan quocté [5, 8].
M6 hinh d6 ra (p < 0.05) cé hé s6 xac dinh cao (R’ =
0.9978) va su khong tuong thich LOF (p = 0.32 >
0.05) cho thay c6 thé sir dung mé hinh dé dy doan
thue nghiém va phuwong trinh héi quy d3 mé ta
chinh xac céc sb liéu thyc nghiém. Gia tri p lién
quan dén kiém dinh F ciia md hinh nhd hon 0.05 (p
<0.0001). Ngoai ra, hé s& hiéu chinhcao (R’ ., =
0.9958) cho thay dd twong thich tét cla phwong
trinh héi quy v&i thyc nghiém tlr d6 chirng minh d6
tin cdy thdng ké (Bang 4). Hé s8 R’ ..., cho biét
99.59% sw bién dbi ciia d6 ra 1a do dnh hudng cla
cac bién doc 1ap nhu ty 18 MCC, CCS va Mg St. (%
wt/wt) trong cdng thirc; chi cé dudi 1% su thay ddi
la do céc yéu t6 khdng xac dinh gay ra (sai s6 ngau
nhién). Bén canh do, hé sé bién thién CV% = 2.0
thap chirng té rang céc thi nghiém dugc thuc hién
chinh xac cao. Hé s6 p,,.,...«, = 0.3153 > 0.05 chirng
minh sy khong tuwong thich la khéng dang ké va mo
hinh c6 dd 13p lai tét. K&t qua so sdnh dd ra thu
duoc tir thuec nghiém vai gia tri dw doan dua trén
md hinh va biéu do khéi 1ap phuong (cube) thé
hién & Hinh 1. K&t qua phan tich ANOVA cla mé
hinh da thirc bac hai va diéu kién tdi wu khi do ra
dattSithiéulanlugtthé hién & Bang4vas.

Bang 5. Diéu kién t6i wu khi d6 ra (phat) cha vién nén dat tdi thiéu

~

Bién Gia tri toi wu Y Y SaisdY
X1 54.5062
X2 3.9252 6.2355 6.18 £ 0.03 0.89
X3 1.8200

Y: d6 rd thue nghiém (%), Y- d6 rd duw dodn (%), sai s6 (%) = | gid tri thuc nghiém - gid tri dw dodn [ /gid tri dw

dodnx 100

Két qua anh hudng cla cac cap bién doc lap dén
dap &ngla do ra (phat) thé hién & Hinh 2. Ngoaira,
két qua anh hudng phirc tap clda td dwoec MCC, CCS
va Mg St. dén do ra cling duwoc thé hién trong
phuwong trinh héi quy m3 hda thdng qua cac hé sé
tuong tac, hé sé hoi quy bac 1 va bac 2. Pé duogc
chat trong vién nén cé thé hoa tan, hap thu va ¢
tac dung tri liéu thi diéu quan trong la vién nén can
phai ra. Do d6, d6 ra |a mot chi tiéu bat budc trong
kiém nghiém chat lwvong vién nén. Xét méi quan hé
téng quat, d6 ra vién nén Febuxostat va ta duogc
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tron bédng Mg St. ty 1é thudn khi ty |& Mg St. tang d3
tac dong tiéu cuc lam d0 ra tang. Trong khi do, sw
anh hudng cliatd duoc dén MCCvata duocsiéura
CCS dén d6 ra vién nén Febuxostat twong tu nhw
duong cong hinh parabol. Sy tang MCC va CCS
trong khoang tir mirc thap (mdrc -1) dén gia tri toi
uvu dy doan (diém cuc tiéu cla dudng cong) thé
hién tac déng tich cwc lam d6 ra giam. Tuy nhién,
sy tang t4 dwgc don MCC va té duoc siéu ra CCS
trong khoang tir mirc gia tri t6i wvu dy dodn dén
murc cao (murc +1) thé hién tadc ddng tiéu cuc lam
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dératangtwongty nhuw Mg St.

Két qua du dodn tlr mo hinh cho thay dé ra dat t6i
thiéu khi X, = 54.506%, X, = 3.925% va X, = 1.820%.
Do ra dugcdy doan ttr mé hinh vaigid trila 6.2355
phut, trong khi gia tri do ra thuc nghiém cda cong
thire t6i wu 13 6.18 phut véi sai s6 0.89% (< 1%) khi
so sanh vdi gid tri du doan (Bang 5). K&t qua nay da
chirtng minh rang mé hinh xay dung thé hién do
chinh xdcva do 13p lai tot.

So sanh v&i cdc nghién clru twong ty vé Febuxostat
trén thé gidi, vién nén Febuxostat 40 mg v&i thanh
phan ta dugc gdm: mannitol 130 mg, crospovidon
- MCC (td duoc co-processed) 20 mg, lactose 15
mg, Mg St. 15 mg, talc 10 mg da thé hién dé ra nhd
nhat [9]. Ngoai ra, nghién clru vé nang cao d6 hoa

tan duwoc chat Febuxostat d3 duoc thuc hién bang
ky thuat sdy phun phan tan ran vé dinh hinh. K&t
qua cho thay cdng thirc c6 d6 hoa tan t6i wu gém:
phan tan rdn Febuxostat 120 mg (twong duong
Febuxostat 40 mg), kollidon SR 38.5%, HPMC K4M
7.72%, silicon dioxid 0.5%, Mg St. 0.5%, MCC vira
dd 250 mg [10]. Thanh phan cdng thic vién nén
Febuxostat dap thang trong nghién cru hién tai thé
hién ty 16 MCC cao hon (khoang 54.5%) va cé su
hién dién cua ta duoc siéu rd CCS (khoang 4%).
Ngoai ra, s6 luvgng ta dwoc it hon va quy trinh dap
vién duoc don gian hda theo phuwong phap dap
thang 13 diéu kién quan trong trong giam chi phi
san xuat thudc cla nghién ctru, tir d6 gidm génh
nangdiéutrichobénhnhéan.

Hinh 3. K&t qua du doédn thong s6 vién cha cdc md hinh (Mg St. - mirc 0)

4.KET LUAN

Cong thirc vién nén Febuxostat t6i wu da duwoc phat
trién thong qua thiét k& thuc nghiém RSM véi cac bién
déc lap gobm ty 1é MCC, CCS va Mg St. Két qua cho thay
tat cd cong thirc déu thé hién théng s6 bot t6t va
théng s6 vién nén thda man tiéu chuan Dugc dién Viét
Nam V gébm: dd clrng, d6 ddng déu khéi luong, dé mai
mon, do ra va ham lugng thudc. M6 hinh d6 ra duoc

Hong Bang International University Journal of Science

xay dung thanh cdng va cé y nghia théng ké (p < 0.05).
Dac biét, mé hinh dé ra cling cho thdy mirc do tuong
thich t6t vdi thue nghiém vdi sai s6 nhd hon 1%.

LO1CAMON
Nghién clru nay duoc Trwong Dai hoc Quéc té
HOng Bang cap kinh phithuc hién dwdi ma s dé tai
GVTC16.08.
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ABSTRACT

Febuxostat is a novel, powerful, orally-administered, non-purine, xanthine oxidase inhibitor used for
treating gout and ceaseless tophaceous gout. Besides, the direct compression method was used due to the
simpler and more economical manufacturing process. The aim of this study was to develop a simple and
cost-effective direct compression formulation of Febuxostat tablets by response surface methodology
(RSM). The optimal tablet formulation for minimal disintegration time consisted of 54.506% MCC, 3.925%
CCS, and 1.820% Mg St. In addition, the optimized formulation fully met the Viethnam Pharmacopeia V
acceptance standards. The actual values obtained using the optimal conditions closely matched the
predicted values, with a low percent error (less than 1%). In conclusion, the application of the DOE (design
of experiments) approach successfully developed Febuxostat tablets, which can offer various advantages
in terms of cost-effectiveness and simple manufacturing methods.

Keywords: Febuxostat, tablet, optimization, RSM, direct compression
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